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本研究以灰绿曲霉 XC9 为出发菌株，采用 EMS、紫外线与 LiCl 复合诱变处
理，获得了几株产酶活性明显提高的突变株．突变株表现了一定的抗葡萄糖阻遏
的特性，外部形态相对于出发菌株，也发生了较大的变化．其中突变株 EU7-22
活性最高，CMC 酶活为出发菌株的 2 倍． 
突变株 EU7-22 液体发酵的单因子实验表明，其产酶最佳条件分别为稻草粉
含量 2%，蛋白胨含量 0.1%，温度 35 ℃，起始 pH 值 6~7、接种龄 3~5 d．通过
L9(34)正交实验确定了液体发酵的优化组合条件为：稻草粉 3%、蛋白胨 0.5%、
温度 35 ℃、起始 pH 5．在优化条件下培养 4~5 d 后，CMCase 和滤纸酶活力分
别达 110 IU/mL 和 2.8 IU/mL． 
对突变株 EU7-22 纤维素酶性质的研究表明，该酶最适反应温度为 60℃，
CMCase 和 FPA 的最适反应 pH 值分别为 4.2 和 4.8．在 pH5~6 之间，纤维素酶
可以维持较高的稳定性．当大于 60℃时，纤维素酶的热稳定性急剧下降．多种
金属离子对 EU7-22 纤维素酶活力都会产生一定影响．在 EU7-22 酶液水解稻草
粉产糖的实验中，最佳酶液用量为 8%（V/V），稻草粉糖化的最适温度为 50℃，
pH 值为 5．在该条件下，3 g 稻草粉在 100 mL 降解系统中酶解反应 24 h 后，产
糖量可达 1.47 g，此时糖化率为 44.1%．利用稻草粉做底物，变株 EU7-22 和产


































Cellulose is the most abundant and renewable resource in the world. The 
conversion of cellulosic biomass into bio-energy, such as ethanol and hydrogen, will 
decrease the requairment of fossil energy and improve the environment. During the 
utilization of cellulosic biomass, bio-degradation is regarded as the perfect choice. A 
present limitation is the low activity of cellulase producting strain. So, it’s the key step 
to obtain high-yield and high activity cellulase producing strains for an industrial 
development in the future. 
Cellulase producing strain Aspergillus glaucus XC9 was selected as the initial 
strain for mutation. Several mutant strains with high cellulase activities were obtained 
after being treated multiplicatively with UV-ray，ethyl methane sulphonate（EMS）
and LiCl. The mutants exhibited distinct differences in physical properties and 
anti-suppress to glucose compared to the initial strain. Among the mutants, strain 
EU7-22 expressed the highest cellulase activities, its CMC activity was as two times 
as the initial strain. 
Several single factors on liquid fermentation of strain EU7-22 were studied in 
this research. The appropriate conditions for cellulase production were achieved as: 
straw powder quantity 2%, peptone quantity 0.1%, culture volume 60mL/300 mL, 
loading strain age 3~5 d、 pH6～ 7, and 35 , respectively℃ . The orthogonal 
experiments showed the preferable conditions for cellulase production as: straw 
powder quantity 3%、peptone quantity 0.5%、original pH 5, and temperature 35℃. 
Under such conditions, the CMCase and FPA activities of EU7-22 were obtained as 
110 IU/mL and 2.8 IU/mL, respectively, after 4~5 d fermentation.  
The enzymatic properties of cellulase from mutant strain EU7-22 were studied in 
this research. The optimum pH for CMCase and FPA activity were 4.2 and 4.8, 
respectively. The cellulase exhibited the highest activity at the temperature of 60 . ℃
However, the enzyme turned to less stability with the increasing of temperature. The 
CMCase and FPA activity of cellulase decreased to 38.5% and 30%, respectively, 
after being incubated at 60  for 4 h.  ℃  
The saccharification was carried out in a system containing 3% straw powder, 














14.7mg/mL after 24h hydrolysis, and the yield of saccharification was 44.1%. The 
saccharification product was further applied for hydrogen production using Klebsiella 
oxytaca HP1 as the hydrogen producer. The hydrogen production yield was obtained 
as 23.7mL/g straw powder. 
This study showed that mutant strain EU7-22 was a perfect cellulase producer. It 
owned nice potential in the bioconversion of cellulosic biomass into bio-energy such 
as ethanol and hydrogen in the future. 
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生物能的形式固定下来,其生成量每年高达 1 000 亿 t 以上 ,这些能量相当于全












































表 1-1 几种原材料的纤维素、半纤维素、木质素含量 



























44.44%，氢含量 6.17%，氧含量 49.39%，化学式为 C6H10O5，化学结构的实验分
子式为(C6H10O5)n（n 为聚合度）．纤维二糖是纤维素的重复单元（如图 1-1），经
纤维素晶体的 X 射线衍射研究发现，在晶体学上两个葡萄糖酐以二次螺旋轴维






图 1-1 纤维素分子链结构 




































表 1-2 纤维素的物理常数 
Tab.1-2 Several physics characters of cellulose 
纤维素物理常数 
密度（在氦中）/g.cm-3       1.54~1.58
折射率（轴向）               1.599 
折射率（横向）               1.532 
比热容                       0.37 
燃烧热值/kJ.mol-1         17.58 
介电常数                  5.7 
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